The guidelines and information details about preparation of patients for OGTT in our laboratory follows standard information and is known to doctors and laboratory staff. 257 patients, all female presented at the laboratory for the OGTT procedure and were recruited for the study. This phase was evaluated by the questionnaire which was filled up while patients were in the sitting area prior to the procedure. Twenty two participants could not be included in the study as their questionnaire was incomplete. A total of 233 patients participated of which 95 were pregnant and rest 138 were non-pregnant who were placed in Group I and Group II respectively. The level of knowledge about preparation and about the procedure itself were calculated from correct answers to four questions (Table 1) . Each correct answer was given one point, with 0 or 1=low score, 2=moderate score, 3 = adequate score and 4=high score. The relevancy of these questions lies in their association to the understanding of the whole OGTT procedure.
The pre-analytical phase was analyzed for each sample collected as per the seven quality indicators (Table 2) 4 . Each component of the quality indicator is assigned a priority score. The basis for identifying a priority scale for the QI is to aid their ongoing introduction into regular practice by starting with a 'mandatory' (score 1) and ending with a 'valuable'(score 4) QI score. This will therefore help in raising the standard of quality management in the clinical laboratory.
Based on the response by the patients and data collected from patient prescription records and observation of the samples, the data was presented in numbers and percentages. After testing for distribution of normality of the variables, significance of means was tested by Mann-Whitney test, Kruskal-Wallis test and Chi square tests.The statistical analyses were performed by using SPSS 20.
RESULTS
All patients who participated in the study were females, from the department of Obstetrics and Gynecology. About 95% (n=221) of the study population received information regarding the procedure from the laboratory staff, while rest of the patients received from their treating physician as well as laboratory personnel (Fig  1) .
With regard to the level of knowledge about the OGTT procedure 75.5 % revealed high, 17.16 % adequate, 6.43 % moderate and 0.85 % low level of knowledge (Table 3) . The question which was answered with maximum wrong answers was to test the knowledge regarding preparation
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(1 of Table 1 ).The average score of Group I was 3.54 and that of Group II was 3.76 with a significance of p = 0.05. About 54% of participants were graduates and above in their level of education. The level of education affected the score which was evident by higher average score (3.8) in graduates and above (Fig 2) . This was more than the mean score of the study population. We assumed that participants who declared that they had a knowledge regarding the OGTT procedure must have a better score.The self declaration of knowledge by participants matched with their real knowledge as was evident from score (p = 0.000).There was no difference in score with regard to the level of knowledge among participants who had (n=44) or had not done (n=189) OGTT in the past (p=0.920). Participants who were previously pregnant (n =103 ) had a better score (p =0.015) than those who were never pregnant (n =130 ). Although the average score of Group I was low than Group II, the level of knowledge also improved with duration of pregnancy in weeks (p =0.011) ( Table 4) . 
QI-2. Patient Identification
• Request with erroneous patient identification (1)
• Request with erroneous patient identification detected before release of results (1) • Request with erroneous patient identification detected after release of results (1) QI-3.
Data entry of request
• Unintelligible requests (3)
• Request without physician's identification or with erroneous identification of physician (2) • Request with errors concerning test input (missing) (1)
• Request with errors concerning test input (added) (1)
• Request with errors concerning test input (misinterpreted) (1)
QI-4. Sample identification
• Improperly labeled sampled (1)
QI-5. Sample collection
• Samples collected at inappropriate time (1)
• Samples of wrong or inappropriate type (1)
• Samples collected in inappropriate containers (1)
• Samples with insufficient volume (1)
QI-6. Transport of samples
• Samples damaged in transport (1)
• Samples transported at inappropriate temperature conditions (1)
• Samples lost/not received (1)
QI-7 Suitability of samples
• Samples with inadequate sample-anticoagulant ratio (2)
• Samples hemolyzed(1)
• Samples clotted (1)
• Samples lipemic(1) The identification of pre-analytical errors was performed with the help of quality indicators as shown in Table 5 . A total of 89 samples (38.19 %) had error for the QI-1 which is appropriateness of test request. Request without clinical question with priority score 2 and inappropriate test with respect to clinical question with priority score of 4 were seen in 47.1 % and 52.9 % of the errant. For QI-2, for patient identification, with priority score of 1, the number of requests with errors before release of results and after issuing of results was 8 and 4 respectively. With regard to QI-3, the commonest error observed was none or erroneous identification of the physician. There was one sample each which was inappropriate and collected in wrong tube for QI-5. While checking for suitability of sample(QI-7), we found that 11 samples were hemolyzed and 4 were clotted. There was no error in QI-4 and QI-6. 
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DISCUSSION
Testing in a clinical laboratory consists of pre-pre analytical, pre-analytical, analytical and post analytical phases. With increased usage of automated machines, and computers the process involving the analytical phase and to a certain extent the post analytical phase have been simplified with an improvement in the error rate. However, the pre-analytical and pre-pre analytical phase still is an area of concern as the error rate can be even upto 70%. Special attention has to be given to this phase to minimize the errors. This study scrutinized the pre-pre and pre-analytical performance for a common laboratory procedure i.e., OGTT.
OGTT is recommended for diagnosis of conditions like
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gestational diabetes mellitus, diagnosis of impaired glucose tolerance and also for population studies for epidemiological data. 5, 6 All the patients who had turned up at our laboratory for the testing were from the antenatal OPD to rule out GDM and were from the infertility clinic of Obstetric and Gynecology department. As is evident the patients (95%) are dependent on the laboratory, who form the main source to obtain instructions regarding preparation for this procedure. To achieve quality sample and results proper patient preparation is essential as it can affect test results. One of the commonest preparation that is to be done is to be in a fasting state for blood sampling. For certain tests like OGTT mere fasting for 10-12 hours is not enough. There are other specific instructions given to the patient that must be followed to ensure usefulness of performance of tests and correct interpretation of results.
Three fourth of the population were well prepared as they got correct answers to all questions, which was revealed by a high score. For the rest of the population, maximum error was found with regard to the preparation of the patient, and this could affect the consistency of the patient towards the technical procedure and thus the final test results. When comparing the two groups the non-pregnant group had a significant better average score than the pregnant group. The larger population of Group II were patients of secondary infertility, meaning they had previously been exposed to the OGTT procedure than Group I, where the patients included a larger number of women who were pregnant for the first time. Patients who were graduates and above had improved score indicating the receptiveness and understanding capability that is coupled to education. Previous pregnancy improved the score, but previously undertaken OGTT had no effect on the score. Even though the score was low in the pregnant group than in the non pregnant group, the score improved with duration of pregnancy demonstrating increased receptiveness.
The QI-1to assess the appropriateness of test ordered, had the maximum error. Ordering these tests could have unnecessarily added to the costs and potentially contribute to delayed and inappropriate clinical decision. Periodic feedback and reminders to clinicians may decrease the number of inappropriately ordered laboratory tests resulting in cost savings.
7 With regard to QI-2, i.e., patient identification, such errors are undefended for. Such errors occur when proper patient identification errors are not followed and specimen tubes are incorrectly labelled. There were 12 samples who had this error. The test report form had the correct patient identification. However, while entering the details into the software these errors were introduces. These errors can be corrected by re-verifying each time an entry has been made. Also all technicians have to be trained and be made well versed with the phlebotomy and accessioning section of the laboratory.In order to improve the pre pre analytical and pre analytical phase the laboratory should provide physicians and other health care professionals a clear and understandable written instructions for patient preparation. One study by Singla et al. 8 demonstrated that the custom of completion of request form was very poor.
Any request without physician's identification has an important priority score. This prevents communication of results to the physicians in case of critical values and thus delays appropriate medical intervention. A study by Nutt et al reported the details of physician was absent in 61.2% cases, and because of which 19.9% results which were critical. 9 Although there was one sample where the sample instead of being collected fluoride vacutainer was collected in a plain gel tube (golden top -SST), so serum was collected instead of plasma. However, in our lab as we get the samples we process it immediately and so in this case investigation was performed quickly. Nevertheless it is an indicator that retraining must be done and the guidelines regarding the choice of tubes must be available to the laboratory personnel at the phlebotomy and accessioning area. The suitability of the sample was hampered in 15 cases, due to hemolysis and clotting. Hemolysis lowers the glucose values, which could be due to early decomposition of hydrogen peroxide by hemoglobin as it has pseudoperoxidase activity. 10 In severe hemolysis due to release of intracellular components, a dilutional effect is seen which could lower plasma glucose level. 11 The most frequent pre analytical error in a clinical chemistry lab is hemolysis after centrifugation. 12, 13 However, the present day analytical systems have serum hemolysis index for detection of interference pre analytically for which laboratory staff must be made aware and take decisions.
Based on the above errors in the pre-pre-analytical and pre-analytical stages, our laboratory has developed a comprehensive plan. These include; developing clear written procedures, augmenting training of health care professionals, monitoring quality indicators, enhancing communication between health care professionals and encouraging cooperation between departments.
CONCLUSIONS
The total testing procedure must be surveyed systematically so that in the present era with a high quality patient centered needs, there must be minimal mistakes.
